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PROBLEM TO BE SOLVED: To provide a vehicle controller capable of previously controlling 
various vehicles while considering the preceding travel environment of a road under traveling 
at present. 

SOLUTION: This vehicle controller has a vehicle position operating device 5 for operating a 
present position to move with the travel of the vehicle on the basis of signals from a GPS 
receiver 1, a vehicle speed sensor 7 and G sensor 9, a recording/reproducing device 17 for 
storing map information or the like and a suspension controller 21 for controlling suspension 
related to the travel of the vehicle. When the present location of the vehicle is acquired, a road 
map, to which this present position belongs, is read out of the recording/ reproducing device 
17 and the road condition preceding to the present position in a moving direction is judged 
from the road map. Corresponding to this judged road condition, the suspension controller 21 
appropriately controls the suspension by the time when the vehicle reaches the preceding 
road in the moving direction. 
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* NOTICES * 

jPO and INPIT are not responsible for any 
damages caused by tne use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 1 An absolute location calculation means of a car to compute a location absolutely and an 
formation storage means by which connected with the location absolutely forehand and [the 
formation abouta transit environment is memorized, A transit environmental s ^ fi ^ f ^f 0 ! ° of 
*erifr the transit environment of a car from said computed absolute location and contents of storage of 
saTd mformation storage means, An operation run state detection means to detect * e °P^ n ™^ 
of a car and a controlled-variable calculation means to compute the controlled variable of the operation 
run state of a car based on said specified transit environment, It has the operation run stote control ^means 
which controls the operation run state of a car based on the computed this controlled variable. Said 
transit environmental specification means It is the car control unit characterized by specifying the transit 
environment in a transit place and said operation run stale control means controlling the operation^ run 
state of said car by the this operation run state detected in relation to the attainment stage to this transit 

faahn 2] Furthermore, the car control unit according to claim 1 characterized by having a correction 

means to add correction to the contents of storage of said information storage means based on the 

comparison result concerned, as compared with the control result which is planning the result controlled 

by said car control means. . 

[Claim 3] It is the car control unit according to claim 1 or 2 characterized by for said transit 

environmental specification means specifying the information about a road surface as said transit 

environment, and said operation run state control means controlling the circumference property ol a 

guide peg of a car based on the information about the this specified road surface. 

rciaim 4] Said information storage means is a car control unit given in claim 1 thru/or any ot 3 they are 

[ which is characterized by having memorized the information about a relating beam transit environment 

to the portable-type information record medium in said absolute location ] 

rciaim 5] Based on the information which receives said absolute location calculation means from a GPS 
Satellite in a car control unit according to claim 2, it is a car control unit given in claim 1 thru/or any ot 
4 they are. [ which is characterized by being a means of a car to compute a location absolutely J 
[Claim 6] In the car control unit equipped with an information acquisition means to acquire the 
information about the current position moved with car transit, a storage means to memorize _map 
information etc., and the car control means that performs car control concerning car transit Said car 
control means is a car control unit characterized by performing car control concerning car transit 
suitably according to the road situation of the migration direction point of the current position acquired 
by said Information acquisition means path on the street [ in the map information memorized by said 
storage means] by the time it arrives at the road of said migration direction point 
[Claim 7] Said car control means is a car control unit according to claim 1 which is what controls the 
suspension of a car. , , , . 

[Claim 8] Said information acquisition means is a car control unit according to claim 6 or 7 which is 
what acquires the information about the current position at least using the information from a GPS 
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* NOTICES * 

JPO and IOTIT ara not responsible for any 
damage a caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

pSdd of the Invention] This invention relates to the equipment which performs various operation 
controls such as suspension control of a car, transit control, and a combustion control, based on the 
S » from a GPS Satellite, the information acquired from a bearing sensor or a gyroscope sensor, 
and a speed sensor, and information absolutely corresponding to a location, such as a map database. 

[Sption of the Prior Art] Conventionally, a road surface condition is detected usin^ ^etoion 
sensor an ultrasonic sensor, etc., and the equipment which controls a suspension property according to 
^te^edra^Lftee condition is proposed variously, and is applied to the suspension control unit of 

[0003] And the equipment which prevents the controllability aggravation by the delay of control is also 
proposed by judging the road surface condition ahead of a transit car using an uhrasonic sensor rather 
manonly detecting the road surface condition under current transit, and controlling a suspension 
property (for example, JP,3-182833,A). . _ , 

r00041 However, in addition to the cost of a sensor starting too much, by this approach, there.was a fault 
that a road surface condition could be correctly judged neither with the lack of sensibility by the mud 
dirt of an ultrasonic receive section nor the lack of sensibility by the difference in the quality of the 
material of an obstruction on the street. 

r0005] Furthermore, when the road was a steep deflection path, it was inadequate just to detect toe road 
surface condition ahead of a car. In order to have detected to the road surface situation of the point of 
this deflection path, the sensing range of a sensor needed to be made into the wide angle, or two or more 
sensors needed to be formed, and this also caused lack of sensibility of a sensor, and a cost rise. 
[0006] Moreover, even if it carried out wide angle-ization of such sensor sensing range, the limitation 
was located in the detectable range. . . * ™. 

[0007] As mentioned above, although it was desirable to grasp exactly the transit environment of the 
point of the road under current transit, and to perform various control of a car, conventionally, the road 
situation had to be presumed based on the behavior (for example, detection values, such as an 
acceleration sensor and a car height sensor) of a car, and this had to be applied to various control. 

[P?oblem(s) to be Solved by the Invention] Thus, in order to have performed various control 
conventionally reflecting the transit environment of a car, there was a problem that it was difficult 
especially to reflect the environment of not only a current transit environment but a transit place, ana 
only a defensive hand defensive hand's control could surely be performed. 
[0009] Then, it aims at offering the car control unit which can control various cars beforehand in 
consideration of the transit environment of the point of the road under present transit in this invention. 

[Mea^s for Solving the Problem] Since this invention is constituted so that it may be made in order to 
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solve the above-mentioned technical problem, and the location of a car may ^^^J™™™^ 
Zp information, and the transit environment ahead of a car location and a road ^onmay be 
specified and car control may be performed suitably, it can control various ^beforehand in 
consideration of the transit environment of the point of the road under present transit, 
ram 11 Therefore "for example, the transit environment of a transit place is made to reflect, and whence 
Sonof ? road surface is changing, the circumference property of a guide peg can be changed timely. 

[Embodiment of the Invention] The example of this invention is explained to a detail based on a drawing 

raoni GPS receiver 1 which receives the signal fiom a GPS Satellite as the 1st example is shownin 
EgJ SaLd on the antenna 3 and the signal which GPS receiver 1 received. The car locaUon 
arStic unit 5 of a car which calculates a location absolutely, It has the information reader 15 which 
uTeS^maiieto^ptic disk as the record medium, the record and the regenerative apparatus 17 which 
ox^SfSmatiSn reader 15 and perform record and playback of the information on . 
disk, and the information processor 20 connected with these cars location anthmetic unit 5, and record 

V^'^tT^c unit 5 is the computer equipped with ^^^^ 
based on GPS satellite navigation etc. The information reader 1 5, and record and a regenerative 
app^s if rectd the information on each road on a map absolutely cording * ^ 
insist of magneto-optic-disk record and a regeneration system which can be a 
uTrmation, me rate of a climb of each road and the transit direction which really *^ on a 

map into the pattern of shoes as a highway, a winding way, a city area, the suburbs, a bad 
others absolutely corresponding to the location, an uphill, and a downward slope ], and the mformation 
about altitude are recorded on a magneto-optic disk. . .. 

r0015l It is a computer, and from the absolute location XY of the current car which the car location 
arithmetic unit 5 calculated, the traffic information under car transit is searched through the above- 
mentioned magneto-optic-disk record and regeneration system, a road situation is > specified, and an 
information processor 20 also gives a road situation as information to various ECUs for car control 

according to the result. r 

[001 6] Consequently, if a block diagram shows the 1st example, it becomes a system configuration as 

shown in drawing 2 , and 4WS control according to a road situation, 4 WD control, suspension control, 

power-steering control, engine control, change gear control, --, etc. can becamed out 

r00171 If a flow chart shows this relation, it will become like drawing. 3 . That is, m the 1st example, it a 

GPS signal is received (SI ;YES), a location will be calculated absolutely (S2), a traffic information will 

be searched through magneto-optic-disk record and a regeneration system, the retrieval result will be 

given to each control ECU (S3), and various control which reflected the traffic information by each 

control ECU will be performed (S4). 

[00 1 8] The contents of this step S4 are explained to a detail to a slight degree according to each contents 

[OoT^Rea^w^ltoiget rudder angle thetar in [4WS control) 4WS control is expressed with a bottom 
type (1). 
[0020] 
[Equation 1] 

0r = KF • tfP+KB • r - (1) 

[00211 Here it is deltaF. The detection value of a front-wheel steering angle and gamma are the 
detection values of yaw REITO. Moreover, KF It is the gain which deterarines the rear wheel amounts 
of control to ahandle angle, it is set up so that it may become opposition to a handle angle, and it is KB. 
It is the gain which determines me rear wheel amounts of control to yaw REITO, and at the tune ot a 
low speed, at the time of opposition and a high speed, it is set up so that it may become m phase. 
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rnrmi Based on such 0) type, after ♦*** steering of the time of low-speed transit is carried out to 
EtioTand rew wneelrudder angle control is carried out by the appearance which a rear wheel is 
fflS SSofcSSl toTpposition, and is returned after that to an inphase at the timeof 
bSle^ditusW at the timeT* is the opposition gain KF in the above-mentioned I (£type. 
mP haS gaS Speaking in weighting factor, being set up with 5:5 and not ^g emphas^ 
dmer however - since the value of each gain changes according to the vehicle speed - a low speed 
n£Sy - opposition - becoming - a high speed - if - although it is niamly an ^^^^^ 
Son of a final rear wheel rudder angle, and once it cuts to opposition from initiation of control before 
termination, it is unchanging that it is tbe procedure of returning to an inphase. 
SoSlil £e 1st example, when a road pattern is equivalent to a "wmding way" among ie traffic 
nformalns which J information processor 20 searched, it becomes ^^f w ^ f the 
turnability as important -as- opposition gain KF in tbe above-mentioned (1 ) type the weight of the 
Son bohase E ain KB It is made larger than weight For example, it carries out like 7:3. 

^^UslTe'opposition gain KF in the above-mentioned (1) type ^.^^^^fZ^ It 
TnuM he thou^ as important contrary to this on the other hand when it is "a highway or a bad road . It 
• S fb52^ of the direction. It is made smaller than weighL Forex^nple^n 

carries out like 3:7. Consequently, on a highway, the rectilinear-propagation engine performance rises 
and the stable transit can be maintained now. „ . . , . „ ra „„ _ 

mo25l AsTsuspension control] suspension control, too, it divides into "a highway or a wmding way , a 
K patterns "'except [ these ]" as atraffic information, and contx>^ 

On a Mghway or a wmding way, a suspension property is set up a little firmly, driving stability is 
mougK ^portant, Specifically, it switches to the control which sets up more a 
decree of comfort as important on a bad road. Except [ these ], it is set as tiie hardness °f Normal. 
[0026] Too, exceptions rhighway, a bad road, a winding way, and other than these a* d^guished as 
5c mfornJon, and [power^eering control] power-steering control is also made 
according to each, and controls them. By "the highway or the bad road", set up the control ctactensftc 
of power steering more heavily and a steering angle enables it not to change ^ dd ^/^^^ 
characteristic is set up more lightly and, specifically, quick steering is enabled on the winding way. 
And except [ these 1, it is set as the weight of Normal. 

[0027] If it is a highway, as the lock-up of the [change gear control] change gear xontrol is_ earned ^out a 
little early, it wiU raise fuel consumption etc. and will be made into the conlxol characteristic which does 
not carry out a lock-up on a winding way. By other roads, the adjustment about such a lock-up sets up a 

normal property without carrying out . 

[0028] la [4WD control] 4 WD control, when it is a highway or a bad road, it is made4WD control state, 
and control of making it 2 WD control is performed by other roads. While shifting to 4WD control 
automatically on a highway or a bad road and improving a grip by this, the acceleration engine 

performance etc. can be improved. . . , 

[00291 In [engine control] engine control, intake-pressure amendment in the electronics control type 
fuel-injection control unit of a speed density method is carried out based on tbe altitude as a traffic 

mo°301 When distinguished from [other control] and other downward slopes, control of making the rear 

wheel amounts of control of 4WS increase can be carried out, and control of covering 

joins a downward slope, therefore rear wheel side decreasing, and securing good controllability can be 

roolm^reover, similarly, it can amend on a downward slope so that effectiveness of engine brake 
may be improved, and fuel oil consumption may be lowered. And on an uphill, increment : amendment of 
the fuel oil consumption can be carried out conversely a sake [ on an acceleration disposition ]. 
Furthermore, about engine brake, it may be made to carry out the one-step down shift of the change gear 
rather than usual on a downward slope. 
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[0032] In addition, on a downward slope, by hardening a front wheel in a suspension property aid 
making a rear wheel softer, it is acceptable before the car body accompanying the increment in front- 
wheelload, and reduction of a rear wheel load, and ** can be lost On an uphill, a car posture can be too 

kept comfortable by controlling conversely. , „ otl , r „ 

[0033] Moreover, on an uphill, as 4 WD control is performed, it enables it to secure acceleration ^nature 
or according to whether it shall be during 4 WD control between an uphill, a downward slope, and a flat 
way at any, the rate of a climb can be considered further and warmer control can also be carried out 
r ***♦/ changing the torque allocation ratio of an order ring]. 

00341 In addition, in the various control explained above, hardening of a suspension and the control 
beins soft and after setting up opposition emphasis and inphase emphasis, and the said fundamental 
property of 4WS detect car behavior as usual, and should just perform feedback control. As mentioned 
above according to the 1st example, an exact car location can be computed based on the information 
from a GPS Satellite, a traffic information can be searched from a map database, and various ; kinds of 
control can be carried out according to a road situation. Since the road situation is known before a car 
shows predetermined behavior especially, control cannot turn to a defensive hand and comfortable 
transit can be secured. 

T003 51 Next, the 2nd example is explained. # . . _ 

0036 In addition to the configuration of the 1st example, the 2nd example is equipped with the weather 
intelligence receiver 5 1 which receives the weather intelligence from a meteorological satellite and its 
antenna 53 outside-air-temperature detection equipment 18, and mtensity-of-radiation detection 
equipment 19 as shown in drawing 4 . And in addition to the car location arithmetic unit 5, and record 
and aregenerativc apparatus 17, these weather inteiUgence receiver 51, outside-air-temperature 
detection equipment 1 8, and mtensity-of-radiation detection equipment 19 are also connected to the 

information processor 20. . . « , . 

[00371 It is the description that the map database about the road surface information which divided eacn 
road on a map into the pavement way or the bad road absolutely corresponding to the location is 
recorded on the magneto-optic disk of the information reader 1 5. An information processor 20 specifies 
whether the road under [ a location and the above-mentioned map database to ] car transit is a pavement 
way and whether it is [ of the current car which the car location arithmetic unit 5 calculated ] a bad- road 
absolutely, and specifies the weather of the road under the receiving result of the weather inteiUgence 
receiver 5 1 , a car absolute location, and empty vehicle both transit further, in addition considers outside 
air temperature, intensity of radiation, or time of day, and presumes the road surface mu of a road. And 
this road surface mu is given as information to various ECUs for car control. 
[0038] Consequently, if a block diagram shows the 2nd example, it becomes a system configuration as 
shown in drawing 5 , and 4WS control according to a road situation, 4 WD control, suspension control, 
power-steering control, engine control, change gear control, -, etc. can be carried out In addition, tune- 
of-day detection equipment 20a consists of the clocks and calenders which mformation-processor 20 self 

buUds in. . . 

[0039] If a flow chart shows presumed processing of this road surface mu, it will become like drawing 
6 . That is, at first, like the 1 st example, if a GPS signal is received (S 1 ; YES), a location will be 
calculated absolutely (S2). And retrieve road surface information through magneto-optic-disk record and 
a regeneration system, and the exception of a pavement way / bad road is distinguished (S5). 
Furthermore incorporate weather inteiUgence, are fine as the weather of a movement area, and the 
exception of rain and snow is distinguished (S6). In addition, either outside air temperature, intensity of 
radiation or time of day is incorporated (S7), and it judges to any a road surface condition shaU be 
corresponded between Quantity mu, Inside mu, low [ mu ], and super-low [ mu ] with reference to a 
judgment map as shown in drawing 7 (S8). And this judgment result is given to each control ECU (59). 
[0040] In addition, in the 2nd example, it is not only from the exception of the pavement way / bad road 
of a road and the weather, and even if the weather of the same snow considers outside air temperature 
etc. further, it is because a difference arises on a road surface mu by whether it is only in snow also as a 
product whether it has frozen. Since it is such, as time of day, not only the exception of day and night 
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but the exception of a season is taken into consideration. Moreover, since it is derided m V°***« il 
will be winter that it snows supposes that the exception of day and night is judged from intensity ot 
^MoT^ toyL* will judgVlow [ mu ] and night at the time of the weaker ^ow" to be snper-low 
f mu 1 However, in the snow of midwinter, and snow at the beginning of spring, since there is a 
dSerence too, when based on intensity of radiation, it is desirable to refer to the calender of tune-of-day 
detection equipment 20a. . 4 . * 

[0041] In these 2nd examples, the judgment by outside air temperature is the most accmate. a 1 } d, 
LbsequenUy to the order of time of day and intensity of radiation, has become. In addition, it is good 
also as considering all of three persons. In this case, you may make it take the majority of each 
judgment. In addition, Quantity mu, Inside mu, low [ mu ], and super-low [ mu ] mean the road 
condition of the following table 1 . 



[0042] 
rTahle 11 










0. 6EU: 


mt 




0. 4~0. 6 


rm 




0. 1~0. 4 


ma 




0. 1*» 


aus 



[0043] If the information on such a road surface mu is given, each control ECU will adjust and change 
control gain and a control law, and will perform optimum control according to a road surface nm For 
example in 4WS, it is good to change a control law into the example control of a front-wheel helm ratio, 
without making it yaw rate feedback control and carrying out yaw rate feedback on a low mu way on a 
quantity mu way. In addition, on a quantity mu way, rear wheel amounts of control are made small, and 
it may be made to amend the controlled variable of enlarging rear wheel amounts of control on a low mu 

[0044] Moreover, in an antiskid control, since a road surface mu can be specified as information from 
before slip initiation, optimum control can be performed from the beginning and a brake stopping 
distance can be shortened further. Furthermore, control of changing torque allocation of the order ring in 
4 WD control according to a road surface mu, or setting up power steering more heavily on a low mu 

way can also be performed. 

[0045] Next, the 3rd example is explained. 

[0046] The 3rd example is an example which carries out the attenuation force control of the suspension 
doubled with the road surface situation based on the information from a GPS Satellite. GPS receiver 1 
which receives the signal from a GPS Satellite as the car of this 3rd example is shown in drawing 8 , It is 
based on the antenna 3 and the signal which GPS receiver 1 received. The car location anthmetic unit 5 
of a car which calculates a location absolutely, A speed sensor 7, the G sensor 9, the handle angle sensor 
1 1 and the switches 13, such as a control-lead input from a user, The information reader 15 which used 
the magneto-optic disk as the record medium, and the record and the regenerative apparatus 17 which 
drive this information reader 15 and perform record and playback of the information on a magneto-optic 
disk, The information processor 20 connected with these cars location arithmetic unit 5, a speed sensor 
7 the G sensor 9, the handle angle sensor 1 1, the various switches 13, and record and a regenerative 
apparatus 17, It has the suspension control controller 21 controlled by this information processor 20, and 
the actuators 23a-23d by which drive control is carried out by this suspension control controller 21. 
[0047] The car location arithmetic unit 5 is the computer equipped with the data-processing function 
based on GPS satellite navigation etc. The information reader 15 consists of magneto-optic-disk record 
and a regeneration system which recorded that information which should control the suspension control 
characteristic how by each road on a map corresponding to a location absolutely as information about a 
road surface condition and which can be written. 

[0048] An information processor 20 is also a computer and has the function of the transit place road 
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surface on which a car tends to progress to the 1st after this based on the handle angle theta detected by 
ft^dddb »»d V ^soTutely detected with the location XY and the speed sensor 7 and tiie handle 
^^iT^of^TZJo^ which the car location arithmetic unit 5 calculated to calculate location 

m^Ssfimction is shown in the flow chart of dewing 9 specifically, it is 

fteor which the car location arithmetic unit 5 calculated ] absolutely First, a location Read XY(S1 0), 

Se veS spe^d V and the handle angle tbeta are read (S20). (ft is hereafter called the current 
SS^fp^ Of the nJad surface finally predicted to reach after predetemnned time 
in wWch location (henceforth carWt position) XY i^solutel, ^calculated 

technique from the current position XY, the vehicle speed V, and die handle angle theta (S30) performs. 
0050] An information processor 20 also has the function to specify the attenuation force-conttol 
conditio^ in a transit place road surface by reading the contents erf record ^X^^tivT^ 
Nation (henceforth target position) XY, carry out drive control of record and ^eregen^ve 
armaratus 17 absolutely and ] target-position XY in the information reader 15 of the transit place road 
S ^SSSSi^V again. And according to the attainment stage to the transit place road 

exprfs^ ^dTterge^sition XV, it also has the function which outputs tbe ^n force- 
c^frol conditions which carried out [ above-mentioned ] specification to the suspension control 

SKL nmctions are shown in the flow chart of drawing IQ , specificaUy they areredized 
First based on target-position XY specified at the above-mentioned step S30, the road surface 
SffltoKSt XY is read in the information reader 15 (S50). And it judges whether it 
corresponds to f flafway whether this road surface condition corresponds to a concave convex road 
SoO And according to a road surface condition, if target-position XY is a concave convex road, the 
purport which should use a damping force as software will be outputted to the s^ion c onfrol 
comroller 21 (S70), and if target-position XY is a flat way, the purport which should make a damping 
force hard will be outputted to the suspension control controller 2 1 (S 80). 

T00521 In addition, in the 3rd example, since information is recorded in the form of - (road surface 
condition) (attenuation force-control conditions), specifically, the attenuation force-control conditions 
read in the information reader 15 will be outputted to the suspension control controller 21 as they are 
Moreover, output timing of the attenuation force-control directions to the suspension control controller 
21 is performed according to the hitting lime to target-position XY. 

T0053] In spite of having not, formed the ultrasonic sensor for detecting a road surface condition etc. m 
the car of the 3rd example as a result, suspension control according to a road surface condition can be 
performed, moreover, since control can be performed according to the amval tome to the locat1011 
concerned beforehand in quest of the control condition over target-poatoon XY which reaches after 
predetermined time and which will come out and exist, after a sensor detects a road surface condition, 
also in case it runs a read where responsibility is good and a road surface condition changes suddenly 
compared with the conventional system which starts control, an unpleasant vibration can be lost nearly 

roS4VBy y the car of the 3rd example, the above-mentioned information processor 20 also has the 
function which updates further the contents of the magneto-optic disk with which the information reader 
15 was equipped. This function is as being shown in the flow chart of drawiogj L , first, the vertical 
acceleration GV which the G sensor 9 detects is read (S100), and the present suspension ^control state 
judges hardware or software (SI 10). And when it is judged that it is hard, it judges whether the 
condition that the vertical acceleration GV is larger than 0.3G is continuing beyond predetenmned tome 
(S 1 20) When set to "YES" by this judgment, the information on the road surface under present transit 
(it is hard now) currently absolutely recorded on the magneto-optic disk corresponding to the location is 
rewritten and corrected to software (S 130). It can be considered that a level difference and irregularity 
are formed in the read surface of flat •*** by a certain cause that the vertical ^acceleration beyond 0.3G 
continued beyond predetennined time, and has arisen in spite of making the damping force hard. 
Therefore at the time of transit, software is chosen as a damping-force property when passing througto 



htto://www4.ipm.ncipi.go.jp/cgi-bm/tran_web - .cgi_ejje 



3/15/2007 



03/15/2007 THU 17 ; 44 [TX/RX NO 6801] Q04§ 



03/15/2007 18:50 FAX 703 683 1080 BACON & THOMAS 

JP,2000-322695,A [DETAILED DESCRIPTION] 



&046/195 

Page 7 of 12 



this location next lime taking advantage of this information. 

[0055] On the contrary, when it is judged at step SI 10 that it is soft, it judges whether the condition that 
the vertical acceleration GV is smaller than 0.05G is continuing beyond predetermined time (SI 40). 
When set to "YES" by this judgment, the information on the road surface under present transit (it is 
software now) currently absolutely recorded on the magneto-optic disk corresponding to the location is 
rewritten hard, and is corrected (SI 50), It is based on the point considered that it does not have 
irregularity after all in a road surface that the condition that vertical acceleration is smaller than 0.05G is 
continuing beyond predetermined time since about [ 0.2G J vertical acceleration should appear in 
general, however it may use a damping force as software, if irregularity is in a road surface here. 
[0056] Drawing. 12 as a result of renewal of such contents of record as a control condition of an 
attenuation force-control property When location XI Yl is recorded for location X3Y3 from hardness 
and location X2Y2 from software and location XI Yl as software and to location X2Y2 from ****** 
X0Y0 from the first, It is the example to which location XI Yl, the conditions which should be softly 
controlled among location X2Y2, and the conditions which should be controlled hard were added. 
[0057] As a result of performing renewal of these contents of record, also when a road surface situation 
changes by road repairing etc., suspension control reflecting this can be performed. Furthermore, it is 
also possible to record liking of a user and to reflect this as he will want to nm in the hard condition, if it 
is some irregularity by processing the input from a switch 13 similarly. 
[0058] Next, the 4th example is explained. 

[0059] The 4th example is an example which carries out distance-between-two-cars control doubled 
with the road situation based on the information from a GPS Satellite. 

[0060] As the same configuration as the system of the 3rd example, the car of this 4th example is 
equipped with GPS receiver 1 which receives the signal from a GPS Satellite, its antenna 3, the car 
location arithmetic unit 5, a speed sensor 7, the handle angle sensor 1 1, the various switches 13, the 
information reader 1 5, record and a regenerative apparatus 17, and the information processor 20, as 
shown in drawingJl . However, the contents of record of the information reader 15 differ in that it is the 
map database which recorded absolutely not the control condition itself but the condition of the curve of 
a road, the condition of inclination, etc. by relation with a location. 

[0061] And the throttle control unit 33 which controls the throttle actuator 31 by the 3rd example as a 
configuration which was not explained, The transmission control unit 37 which controls transmission 
35, The information about forward vehicle both the locations from the handle angle and radar 39 from a 
vehicle speed signal and the handle angle sensor 1 1 from a speed sensor 7, It has the transit control unit 
40 which controls these throttle control unit 33 and the transmission control unit 37 based on the 
distance-between-two-cars control condition directed with a switch 1 3. In addition, it connects with an 
information processor 20, and the transit control unit 40 also incorporates the information about the road 
under current transit given from there, and the road of the point, and is used for control of the above- 
mentioned throttle control unit 33 and the transmission control unit 37. Moreover, to an information 
processor 20, the information (for example, road surface mu from other control systems etc.) from an 
alien system 41 can also be incorporated now. 

[0062] In the car of this 4th example, as the car location arithmetic unit 5, an information processor 20, 
and the transit control device 40 are associated mutually and it is shown in the flow chart of drawing 14 , 
distance-between-two-cars control is performed. 

[0063] First, based on the signal from the GPS Satellite which GPS receiver 1 received, the current 
position (the LAT, LONG, altitude) of a car is calculated (S210). Next, comparison reference of the 
contents of record of the information reader 1 5 as a map database is carried out in this current position, 
and the road under current transit is decided (S220). 

[0064] And based on a map database, the average of the radius of the curve included in per [ it runs by 
the settled path on the street after this ] unit distance is computed (S230). And based on this value, it 
asks for Variable L with reference to a map as shown in dr awing 15 (S240). Variable L becomes so 
small that a curve is so sudden that the average radius R of a curve is small, and is always a multiplier 
below "l." 
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10065] Next, the rate that the part of a curve occupies in per [ it will run from now on ] unit distance in 
the road [ path ] decision was carried out [ above-mentioned ] is computed (S250). And based on this 
value, it asks for Variable M with reference to a map as shown in drawing 15 (S260). Variable M 
becomes so small that there are many rates of a curve, and is always a multiplier below "1. 
[00661 And the previous rate of a climb or the previous rate of driving down slope of a road it runs alter 
this in the road [ path ] decision was carried out [ above-mentioned ] is computed (S270). And based on 
this value, it asks for Variable K with reference to a map as shown in drawing. 17 (S280). Variable K. 
becomes so large that the rate of a climb or the rate of driving down slope is large, and is always a 
multiplier more than "1." . . , ., 

[0067] This variable K may be changed at the rate of a climb, and the rate of driving down slope with a 
car property. The constant according the constant by the rate of a climb to Kl and the rate of driving 
down slope is set to K2. Here, although L, M, Kl, and K2 were calculated for every unit distance, they 
may divide the curve section and a bay from the configuration of the road of a map database directly, 
may classify them into (a flat part, the uphill section, and the downward slope secuon) further, and may 
calculate each constants L, M, Kl, and K2 directly from this classified actual configuration 
r00681 Moreover, the difference DS with the target distance between two cars specified with the current 
distance between two cars and the current switch 13 of the information about the locationof the front car 
detected by the radar 39 other than each [ these ] variables L, M, and K (or Kl, K2) to a front car and the 
relative velocity VS with a front car are computed (S290). And based on these distance-between-two- 
cars difference DS and relative velocity VS, the rate DV of acceleration and deceleration is computed 
with reference to a map as shown in g_awing_18 (S300). In addition, relative velocity VS becomes + 
when the self-vehicle is later, and when quick, it becomes"-." 

[0069] Here, the rate of a self-vehicle of the field D in a map is quicker, and it means the condition that 
the distance between two cars is choked up, to the target distance between two cars. For this reason, 
about Field D, the negative rate of acceleration and deceleration is matched by each about all range. 
Moreover, the rate of a self-vehicle of Field A is slower, it is in the condition which the distance 
between two cars is opening to the target distance between two cars, and the forward rate of acceleration 
and deceleration is matched by each about all range. On the other hand, although the rate of a self- 
vehicle of Field C is slower, it is in the condition which the distance between two cars is opening to the 
target distance between two cars and the rate of a self-vehicle of Field B is slower, the condition that the 
distance between two cars is choked up to the target distance between two cars is meant For this reason, 
although the in general forward rate of acceleration and deceleration is matched about Field C and the m 
general negative rate of acceleration and deceleration is matched about Field B, it is considered the 
transient which moves from all to Fields D and A, and the acceleration deceleration has become with 
some prevention. . 
[0070] And based on each variables L, M, and K (or Kl , K2) and the rate DV of acceleration and 
deceleration which were computed in this way, the target vehicle speed which should be made these 
control objectives is computed (S3 10). The target vehicle speed is computed like the following type. 
;0071] 

Equation 2] 
>V_0OB* 

i«*a=lulalOB»<JS+L -M-K-DV- dt ~ (2) 

***** -» , 

I**5S=fl«3©B«*it+L • M • X 1 • K2 • DV • dt) 

DV<0©B# 

Wis 

a»*s=i5ii]ffla»*»+K i • K2 - dv • dt) 

[0072] Here, dt is a control period, for example, 50msec(s). Moreover, as for (2) types, the rate DV of 
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acceleration and deceleration is applied at the time of forward, i.e., acceleration, and (3) types are 
applied at the time of moderation. Thus, by dividing, it becomes possible [ pressing down that rate of 
acceleration and deceleration low ] only at the time of acceleration. It is because it is not desirable on 
insurance not to stop the rate low about the time of moderation. 

r00731 Tn this way, if the target vehicle speed is computed, based on this, throttle opening wlU be 
calculated and the result of an operation will be outputted to the throttle control unit 33 (S320). 
Moreover, based on being slowed down about whether it becomes the target vehicle speed and 
acceleration etc., a transmission control condition is calculated and the result of an operation is outputted 
to the transmission control unit 37 (S330). „~ WM , t i^„ t 

r0074] In addition, in calculation of Variables L, M, and K (or Kl, K2) May make it ask only about 
front 1 unit distance section for every control tuning, and If a road is specified, the period until it reaches 
the branch point of the road concerned etc. will be divided into per unit distance. In quest of the va hie of 
each unit distance section, it memorizes to RAM of an information processor at once, and '^results in 
the timing which passes through these sections based on the LAT from a GPS Satellite, and LONG 
information, it is beginning to read each time and you may make it use. 

[0075] As mentioned above, since according to the 4th example the multiplication of the variables L and 
M below " 1 " is carried out to the rate DV of acceleration and deceleration when there is a curve and it is 
accelerating ahead, the rate of acceleration and deceleration is stopped. And this variable L becomes 
small, so that a front curve is tight Consequently, is asked for change of the target vehicle speed 

compared with the case where it is running the road which is not so. Therefore, even if it is behind the 
forward vehicle, it is not going to catch up by force, and when tending a little in one side to catch up, 
moderation control as well as control is usually performed. 

[00761 It is as follows when the example about the control state in a road with many curves is given. 
[0077] When un-proper operation which gathers that rate suddenly in curve this side when a forward 
vehicle passes a curve is made, the distance between two cars just right to there is maintained, and 
supposing a relative-velocity difference is "0", if it says on the map of drawing. 18 by acceleration of this 
forward vehicle, it will be in the condition of Field A. Therefore, the forward rate of acceleration and 
deceleration is chosen in order to gather the target rate of a self-vehicle greatly. However, since it turns 
out beforehand that there are many curves, Variables L and M are one or less small value, and this road 
becomes the controlled acceleration. Consequently, the insurance of the self-vehicle of a under [ a 
curve ] is secured. io , 

[0078] Next, since it is in the condition of Field A if it says on the map of drawing 18 when a selt- 
vehicle escapes from a part with many curves, starts and it goes into a bay, the forward rate of 
acceleration and deceleration is chosen in order to gather the target rate of a self-vehicle. However, since 
this is not controlled by Variables L and M this time, control is performed so that it may return to the 
condition early, comparatively. , 
[0079] As mentioned above, by the road with many curves, since the rate of acceleration and 
deceleration in distancc-between-two-cars control becomes with some control even if the rate of a 
forward vehicle changes in the direction of risk, a self-vehicle does not say that it accelerates rapidly and 
is controlled the bottom calmly. Therefore, for a passenger, there is no stress and it becomes a 
comfortable run. 

[0080] On the other hand, a front road reaches, and in being a hill, according to the rate ot a climb, 
Variable K (or Kl) becomes large. That is, since the rate of a self-vehicle will fall at the inlet port of an 
uphill if a transit load called a climb is not amended when it comes to a climb way and the forward 
vehicle goes up by constant speed, between vehicles with the forward vehicle in a climb way becomes 
long. In the 4th example, since the multiplication of the multiplier K (or Kl) which becomes so large 
that the rate of a climb is tight is carried out, a target rate will be amended beforehand. Therefore, 
flattery which came to the ascent hill, had not said that the rate of a self-vehicle begins to fall, and was 
stabilized in the forward vehicle can be performed. 

[0081] Since it will be expected that a self-vehicle accelerates automatically under this effect if that rate 
of driving down slope is large when it gets down ahead and there is a hill contrary to this, if a transit 
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load called driving down slope is not amended beforehand, between vehicles with a forward vehicle will 
become short. In L 4th example, by carrying out the multiplication of ^the .f^rdv^aWe K(or^) 
the deceleration is more greatly amended rather than it can set on a road without ascent rain. Therefore, 
aooroaching a forward vehicle in narrow circumstances is lost 

ffil F^nermore, by the tight road of ascent rain, although the acceleration and deceleration of a 
K™c"become intend, also in such a condition, a forward vehicle is not approached too much, 
it does not separate too much to it, control of an impression which maintained the moderate distance 
between two cars firmly and which was carried out briskly can be performed, and a comfortable 
Session is given to a passenger. Furthermore, from the information processor 20 with which the 
Xmation from the other systems 41 was memorized, suitably, required information can be read and 
acStion and deceleration can also be amended based on the information. For example, road surface 
coefficient of friction, weather intelligence, etc. can be used. 

0083] Thus, since according to the 4th example not only the distance between two cars and relative 
velocity with a forward vehicle but the configuration of a road and the information on other are referred 
to and me rate of acceleration and deceleration is amended the optimal, insurance ^.^fortoble 
distance-between-two-cars control can be performed to a passenger. In addition, also ^ e ™^ " 
speed traveller already put in practical use now, in case the target vehicle speed on control is computed 
nTquesToffce rate of acceleration and deceleration according to the difference of the target vehicle 
speed and the actual vehicle speed, the target vehicle speed accordingly a road situation can be set up 
like the case of the above-mentioned distance-between-two-cars control using Variables L, M, and K. In 
this case, as shown in drawing , » can constitute so mat the target vehicle speed may be computed 
more greatly in this side which comes to an ascent hill, and the collapse (Rhine of a drawing middle 
point line) of the vehicle speed at the time of coming to an ascent hill which bad been generated 
conventionally can be stopped. Consequently, by the road with much ascent rain, constant-speed transit 
control of a smooth impression is realizable for a passenger. 

r00841 Next, the 5th example is explained. . . 

0085] The 5th example is an example which was made to amend the inhalation air content according to 
the altitude of the road under transit based on the information from a GPS Satellite. As the car of this 5th 
example is shown in drawing 20, , the point equipped with GPS receiver 1, an antenna 3, and the car 
location arithmetic unit 5 is the same as the 3rd example. And the input signal from the weather 
intelligence receiver 51 which receives the weather intelligence from a meteorological satellite other 
than a configuration of that the 3rd example explained and its antenna 53, and these GPS receivers J and 
the weather intelligence receiver 51 was inputted, and it has the fuel-injection control unit 55 which 
performs fuel-injection control. In this fuel-injection control unit 55, it is an air flow meter 61, anintake 
temperature sensor 63, a coolant temperature sensor 65, the throttle opening sensor 67, and 02. The 
sensor 69, the engine speed sensor 71 , and the fuel injection equipment 73 are connected 
T0086] And as shown in the flow chart of drawing 21 , the fuel-injection control device 55 reads the 
altitude h of the information received by GPS receiver 1 (S410), reads the intake-air temperature t which 
an intake temperature sensor 63 detects further (S420), substitutes these altitude h and an mtake-air 
temperature t for the following presumption type, and presumes atmospheric pressure PA (S430). 
[0087] 

60 3 . e x p {-h/1 8 4 1 0/ (0 . 0 0 3 6 1/t ) } 

... (4) 

[0088] And as shown in the flow chart of drawing 22 , the atmospheric pressure estimate PA is read 
(S5 10), and the inhalation air content QN actual by the bottom formula is presumed to be the detecting 
signal QNA from an air flow meter 61 (S520). 
[0089] 
[Equation 4] 

QN = QNA • PA/7 6 0 ••• (5) 
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[0090] And as everyone knows, the rest incorporates each detecting signal of a coolant temperature 
sensor 65, the throttle opening sensor 67, 02 sensor 69, and an engine speed sensor 71, performs various 
operations for calculation, such as increase-in-quantity correction value by basic fuel oil consumption, 
water temperature, etc., and air-fuel ratio correction value, (S530), and calculates fuel oil consumption 
from these (S540). 

[0091] In this way, according to the 5th example, without forming the atmospheric pressure sensor of 
dedication, an inhalation air content can be exactly presumed at the time of high-ground transit, and Air 
Fuel Ratio Control etc. can be performed good. Moreover, not only the time of engine starting but in 
case atmospheric pressure can be correctly presumed during transit and it runs the intense mountain 
slope of the difference of elevation etc., optimal fuel-injection control reflecting atmospheric pressure 
can be performed. 

[0092] In addition, it can suppose that the weather intelligence detected with the weather intelligence 
receiver 5 1 is also considered, and can also constitute in a relation as shown in the mimetic diagram of 
drawing 23 . That is, weather intelligence is also considered and atmospheric pressure is presumed. For 
example, based on the weather intelligence which is among frontal passage or said that a migratory 
anticyclone was passing or a cold air mass was passing, atmospheric pressure can be presumed still 
more precisely. In this case, what is necessary is just to specify the weather of the location in which a 
current car is present by applying the information on the LAT received by GPS receiver 1, and LONG to 
the information on the LAT contained in weather intelligence, and LONG. 
[0093] Although some operation gestalten of this invention were explained above, not only these 
operation gestalt but phone invention can be carried out in the mode which becomes various in the range 
which does not deviate from the summary. 

[0094] For example, a location can be absolutely computed using the information received from the GPS 
Satellite, the information that it is in a national park about whether it is the city area a city area is being 
run now, and whether it is an industrial region etc. can be specified from a map database, and if it is the 
regulation information defined corresponding to such an area, for example, noise regulation, engine 
control of controlling engine power or forbidding operation in high power mode according to control of 
exhaust gas etc. can also be performed, 

[0095] Moreover, it specifies whether it is a city area and whether it is [ whether it is a highway, whether 
it is an ordinary road, and ] the suburbs, and may be made to perform transit control of canceling or 
forbidding distance-between-two-cars control and constant-speed transit control in an ordinary road or a 
city area. 

[0096] Furthermore, sensor signals, such as the road surface mu detected each time not by presumed 
system like the 2nd operation gestalt but by an ABS system etc., are also considered, and it may be 
made to perform engine control and suspension control. 

[0097] In addition, in transmission control, ABS control, etc., the environment of the road of the point it 
will run from now on can be searched for, and it can also constitute as a system which performs the 
change rate of control smoothly. 

[0098] Moreover, in the car equipped with the obstruction detection system by a radar etc., the fixed 
structures around a road, such as a guard rail, are also given to the map database as information. It 
judges whether the obstruction currently detected by the obstruction detection system is a front car, and 
whether it is a guard rail etc. make this reflect in car control, or Or it is possible to give information, 
such as existence of a zebra zone and existence of the crossing which must go slow, to make these 
reflect in transit control, and to also make going-slowly operation perform. 

[0099] Furthermore, roll control reflecting the curve of a road and car height control reflecting a road 
condition may be performed, in addition, of course, this invention can be applied as a control system 
according to a transit environment in various kinds of car control. 

[0100] As explained in full detail above, according to the car control unit of this invention, the various 
control reflecting the transit environment of a car is exactly realizable. 

[0101] Moreover, by using GPS, a location can be pinpointed absolutely and data processing for it etc. is 
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cheaply and certainly effective in requiring only the time of the need arising of a car. And there is also a 

merit which is accuracy very much that various control can be absolutely performed based on a location. 

Furthermore, there is a merit that informational exchange can be performed between cars. 

[01 02] Especially, according to this operation gestalt, fluctuation of a transit environment can be made 

to reflect, not only reflecting the environment under present transit but reflecting the environment of the 

transit place it will run from now on, it can be timely and, moreover, smooth control can be performed. 

[0103] Furthermore, according to this operation gestalt, exact engine control reflecting the comfortable 

transit control reflecting the circumference control of a guide peg reflecting a transit environment and a 

transit environment and a transit environment can be carried out, respectively. 

[0104] In addition, control reflecting a road surface mu can be performed from the beginning of the 

control concerned 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fundamental equipment configuration of the 1st 
example. 

[Draw ing 2] It is the block diagram showing the fundamental equipment configuration of the 1st 
example. 

[Drawing 3 1 It is the flow chart of the control processing in the 1 st example. 

pr awing 4] It is the block diagram showing the fundamental equipment configuration of the 2nd 

example. l 

PrawingjS] it is the block diagram showing the fundamental equipment configuration of the 2nd 

example. 

[Dr awing 6 ] It is the flow chart of the control processing in the 2nd example. 

[Drawing 7] It is a map for the road surface mu judging in the 2nd example. 

praw ingJE) It is the block diagram showing the fundamental equipment configuration of the 3rd 

example. 

[ Drawin g 9] It is the flow chart of the location calculation processing in the 3rd example, 
[Prawing 1 0] It is the flow chart of the attenuation force-control processing in the 3rd example. 
[Drawing 1 1 ] It is the flow chart of the traffic information correction processing in the 3rd example* 
[Drawing 1 2] It is the explanatory view showing the example of the traffic information correction in the 
3rd example. 

Praw ing 1 3] It is the block diagram showing the fundamental equipment configuration of the 4th 
example. 

PrawingJ 4] It is the flow chart of the di$tance-between-two-cars control processing in the 4th 
example. 

PrawingJ. 5] It is a map for the variable L calculation for the distance-between-two-cars control in the 
4th example. 

[Draw ing 16] It is a map for the variable M calculation for the distance-bctween-two-cars control in the 
4th example. 

Prawing 1 7] It is a map for the variable K calculation for the distance-between-two-cars control in the 
4th example. 

[Drawing lj5] It is a map for the rate DV calculation of acceleration and deceleration for the distance- 
between-two-cars control in the 4th example. 

Prawing 1 9] It is the explanatory view showing the example of the constant-speed transit control 
adapting the 4th example. 

[Drawi ng 20] It is the block diagram showing the fundamental equipment configuration of the 5th 

example. 

prawing 21] It is the flow chart of the atmospheric-pressure presumption processing in the 5th 
example. 

prawing 2 2] It is the flow chart of the fuel-oil-consumption control processing in the 5th example. 
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[Drawing 23] It is the mimetic diagram adapting the 5th example of the system configuration of a 

modification. 

[Description of Notations] 

1 ... A GPS receiver, 3 ... An antenna, 5 ... Car location arithmetic unit, 7 ... A speed sensor, 9 ... G 
sensor, 1 1 ... Handle angle sensor, 13 ... A switch, 15 ... An information reader, 17 ... Record and a 
regenerative apparatus, 18 ... Outside-air-temperature detection equipment, 19 ... Intensity-of-radiation 
detection equipments 19 and 20 ... Information processor, 20a ... Time-of-day detection equipment, 21 ... 
Suspension control controller, 23a-23d ... An actuator, a throttle actuator, 33 ... A throttle control unit, 
35 ... Transmission, 37 ... Transmission control unit, 39 ... A radar, 40 ... A transit control unit, 41 ... 
Alien system, 51 ... A weather intelligence receiver, 53 ... An antenna, 55 ... Fuel-injection control unit, 
61 [ ... A throttle opening sensor 69 / ... 02 / A sensor, 71 ... An engine speed sensor, 73 ... Fuel 
injection equipment ] ... An air flow meter, 63 ... An intake temperature sensor, 65 ... A coolant 
temperature sensor, 67 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/1 5/2007 

03/15/2007 THU 17:44 [TX/RX NO 6601] @)053 



